and membranous urethra. The reduction and stabilization of the fractures and dislocations were difficult problems.
Mr. Badenoch in reply, said he would have tried a pull-through in the case which Mr. Riches showed of the very divided pelvis. He had had 2 patients whose fractures were about as bad as in the case shown. One had done fairly well. The other had had a stone in the urethra since the pull-through operation and had this removed. He still had a stricture but he seemed to keep going on intermittent dilatation. There was an odd grating when a sound was passed and he was not sure whether this was due to grit or to the pelvis, but the patient continued to pass water without much trouble to himself. [February 23, 1956] "Essential" H2maturia By E. W. RICHES, M.C., M.S., F.R.C.S., and A. C. THACKRAY, M.A., M.D., B.Chir.
Middlesex Hospital, London IN the first edition of Osler's Medicine (1892) is the following passage: "And, lastly, there are cases in which haematuria occurs for a long time without discoverable cause, particularly in young persons. The health may not be seriously impaired. Gull has characterized, in a happy way, a case of this kind as one of renal epistaxis."
The term "essential" hlmaturia, whilst possibly preferable to "renal epistaxis", is used in the sense of idiopathic or independent of other disease (Webster, 1932) and is still a misnomer or a confession of ignorance. What is essential is investigation, and we have selected a few recent cases to illustrate the scope of the investigations needed and the difficulties of diagnosis.
In 1933 Debenham studied 742 cases of hlmaturia at the London Hospital and found that 9 % of them were unexplained. Twenty years later a study of 1,000 cases at the Middlesex Hospital (Riches, 1953) showed that only 1-8 % were unexplained; this fivefold reduction was due to the advances made in diagnostic methods, and particularly to the introduction of excretion urography which was not available for the investigation of the cases recorded in 1933. Nevertheless cystoscopy during bleeding is still the most conclusive procedure; it must be done with an irrigating cystoscope with the exercise of adequate time and patience. Most of the bladder causes of bleeding will be recognized readily on cystoscopy and the detection of renal hkmaturia, which is our present concern, depends on seeing a bloody efflux from the ureter rather than on passing a ureteric catheter with its attendant slight trauma. All the usual radiological investigations must be done; even though they are generally negative they must often be repeated after a suitable interval if the cause of bleeding has not been discovered. We must admit, too, that the true diagnosis is frequently only made after nephrectomy, and not always then. Dukes (1948) reported the findings after nephrectomy in 9 cases with normal investigations; he found that in four there were hkmorrhages in the pelvic mucosa, designated as renal purpura following the description of Kidd (1928); in 3 there was an angioma of a pyramid, which he regards as an area of vascular granulation tissue rather than a neoplasm or a vascular malformation; in one, which I shall mention later, there was a microscopic adenoma in the kidney, and in one a small tuberculous ulcer.
A man of 73 had intermittent painless hlumaturia for four months. His prostate was slightly enlarged and he had mild prostatic symptoms not demanding operation. Cystoscopy, not during bleeding, showed a normal bladder with a small vascular area on each side of the prostatic margin; the efflux from each ureter was clear. Excretion urography showed normal kidneys and a small prostatic filling defect. He was allowed home. A year later hematuria recurred and he was readmitted. This time it was possible to cystoscope him during bleeding and after he had developed pain in the left loin. The efflux from the'left kidney was bloody, and a pyelogram showed a distorted pelvis with evidence of contained clot. An immediate nephrectomy was done, and a bulky kidney removed. It contained a papillary transitional cell carcinoma of the upper calyx with no deep invasion.
Retrograde pyelogram a year earlier would probably have shown a filling defect, and the evidence of excretion pictures is not always reliable. The decision to explore was made easy by the eventual discovery that the blood came from the left side. This was an example of the " prostatic decoy", so aptly named by Mr. Adams (1950) . When bleeding has stopped before cystoscopy and the side affected is not known the decision is more difficult. Slight pain in one or other loin may be a pointer, but in itself is not conclusive. In such cases all the resources of radiology, including aortography, will be needed.
A man of 55 had two short episodes of haematuria, with a little pain in the right loin. Excretion urography was equivocal although the right side was not so well filled as the left. Cystoscopy revealed no abnormality, and a right retrograde pyelogram was no more than suspicious of a lesion.
The aortogram showed what appeared to be a small area of pooling in the middle of the right kidney, and on the combined evidence of these findings the right kidney was explored. It appeared normal *and it was hard to be certain whether there was some induration in it or not. The kidney was removed, and on section it showed a small adenocarcinoma at the site of the pooling. Exploration in these cases almost always means excision, and it was the confirmation provided by the aortogram that led to the early removal ofa new growth in this patient. When the side of bleeding is known with certainty there is more justification for the removal of an apparently normal kidney, especially if the patient is past middle life.
A man of 44 had painless hkmaturia two weeks before he was seen. Cystoscopy showed cystitis and excretion urography was normal; he was treated medically for the cystitis. Bleeding did not recur for over two years when he reported as instructed and was promptly cystoscoped. He was bleeding from the left side, the urine was now sterile, and both excretion and left retrograde pyelography were normal. This was in 1947 before we were using aortography, and in view of his age, now 46, the left kidney was explored and an apparently normal kidney removed. It was sent uncut to Dr. Dukes who found a small area of himorrhage in the peri-pelvic fat near the upper calyx ( Fig. 1A) . It was derived from a small branch of one of the renal vessels around which there was showing blood tracking around a branch of the renal artery. bleeding ( Fig 1B) , and was traced to a minute adenoma (Fig. 2 ). This careful dissection gave the answer to one of the causes of "essential" haematuria.
The 3 patients mentioned were in the eighth, sixth, and fifth decades respectively; in those of a younger age group the presence of a malignant new growth is less likely and removal of the kidney is undertaken less lightly.
A woman of 25 first bled when she was 16. Cystoscopy, excretion urography and urine examination were all normal, and as no bleeding was seen at the time of cystoscopy she was sent away. Six months later hkmaturia recurred; she was cystoscoped and found to be bleeding from the left kidney.
Left retrograde pyelography was normal and there was no evidence of tuberculosis. As her haemoglobin was 97 % and bleeding had ceased she was again sent out. Eight months later she again bled from the left kidney. An aortogram was done and showed no abnormality. The himoglobin had fallen to 86% and nephrectomy was performed. The kidney contained a hwmangioma of one calyx and the adjacent pelvis. This condition, although uncommon, is probably the most frequent cause of "essential" hematuria in a young patient. In 1935 Jocelyn Swan and Balme collected 27 cases from the literature; by 1951 Weyrauch and Berger had found 76 cases including one of their own in which the condition was bilateral. The possibility of both kidneys being affected is an argument for conservatism in surgery.
We have one patient who probably has an angioma who has not yet undergone operation. This woman of 25 first bled when she was 21 and was investigated elsewhere with negative results.
Our repeated investigations have shown bleeding from the right kidney, normal excretion and retrograde pyelograms except for a little dilatation of the right upper calyx, and a normal aortogram with a suggestion of feetal lobulation in the nephrogram. She is now, after five years, getting an occasional ache in the right side and wiU probably come to operation. Her hemoglobin is 87 %. INDICATIONS FOR EXPLORATION When the side of bleeding is known we consider that exploration should be done in the following circumstances:
(1) On the slightest suspicion of new growth.
(2) If hemorrhage is frequently repeated.
(3) If constitutional effects of blood loss become apparent.
(4) If pain is persistent on the affected side.
(5) If the patient is over 40. The diagnosis of renal or vesical purpura is difficult to maintain in the absence of other purpuric manifestations, but hiematology is advancing and it has recently been possible to revise this tentative diagnosis in one patient with the aid of a somewhat (Table I) . It showed that she generates SS ;econO'j thrombin poorly and late, no demonstrable quantity being present until five minutes as against the control's two minutes. The thromboplastin generation test gave similar results. It appears that she has a coagulation defect of the type described by Rosenthal et al. (1953) and labelled plasma thromboplastin antecedent (P.T.A.) deficiency. The condition is inherited apparently by a simple Mendelian dominant, and may be allied to haemophilia and Christmas disease. There is no known permanent cure, but transfusion of stored blood is an effective corrective. Bleeding is said to be most likely to occur after operations or trauma. Her brother also has haematuria, but has not yet been tested.
She had also been looked on as a case of low-grade nephritis despite the absence of casts. Thomson-Walker (1923) , investigating patients with renal hematuria of obscure origin, found cortical patches of fibrosis in 13 cases submitted to renal biopsy, and such localized nephritis has been considered a cause of unilateral renal himaturia, but the evidence for it is not convincing.
Finally we must mention 2 patients who are really the raison d'etre of this paper. A man of 64, who first had himaturia at the age of 57, came up in 1949. He had some prostatic enlargement but few symptoms, and cystoscopy and excretion urography were normal. He bled intermittently but it was not until nearly five years later that we were able to cystoscope him during bleeding and find that the blood came from the right kidney. A right pyelogram showed slight dilatation of the upper calyx (Fig. 3 ). An aortogram was normal (Fig. 4 ). By this time his prostate was larger and was causing obstruction and it was removed in 1954. He remained well for ten months when hlmaturia recurred, but less severely. However it continued and was found again to come from the right kidney. His h2emoglobin was 82%, and no coagulation defect was demonstrable. He was readmitted in due course and the haemoglobin had fallen to 51 %. After transfusion of three pints of blood had raised it to 74% his right kidney was removed.
The kidney, which was removed, appeared quite normal externally, but when bisected some blood was seen in the upper calyx and there was an ill-defined dark red vascular area at the apex of the corresponding papilla (Fig. 5) . Microscopically there were numerous thin-walled cavernous blood Section of Urology spaces at the apex of the pyramid among the terminal collecting tubules, and serial sections showed fibrinous clot at the site of rupture of one of these dilated vessels (Fig. 6) . The appearances suggested a varicosity of the existing small vessels of the part due to local venous congestion, rather than a true angioma. This view was strengthened by the discovery of a minor degree of similar vascular dilatation of the papilla of, the lower calyx. The kidney substance showed no abnormality apart from some altered blood pigment in the tubular epithelial cells, probably related to previous tranvfusions.
The other patient was a woman of 57 with left renal pain and heematuria. She had been completely investigated two years earlier by Mr. N. L. Shepperd to whom I am indebted for his notes and a pyelogram. His conclusion was that the kidney was too good to warrant exploration. Her bleeding started after eating fruit, especially gooseberries. She said that even,one fruit sweet or a strawberry ice cream brought it on, but despite every provocation it was two years before we were able to see her during an attack and find blood coming from the left ureter. In the interval repeated excretion pyelography had shown normal kidneys and an aortogram had been normal with no visible extravasation of blood from the aorta when this was done. She never bled whilst in hospital until January 1956 when we managed to start it by giving her a meal of plums. Although she was considered a case of oxaluria oxalate crystals were never found in the urine despite repeated search. An excretion pyelogram during bleeding showed the patchy filling defects of clot in the left renal pelvis and a left nephro-ureterectomy was carried out. At operation there were considerable perinephric adhesions and some hlmatoma formation which may possibly have been a relic of the aortography nearly three years previously; the kidney was enlarged and the upper 3 in. of the ureter thickened in the manner of a papillary tumour of the pelvis.
When the kidney was split open the pelvis was found to be narrowed and full of granular blood clot, and the apparent enlargement of the pelvis and upper ureter was seen to be due to extensive -haemorrhage into the peripelvic fatty tissue, much of which was necrotic. Microscopical sections of the peripelvic tissues confirmed the presence of considerable areas of fat necrosis and old interstitial hvmorrhage, the appearances being compatible with the extravasation of blood at the time of the aortography. After many sections had been examined without finding a cause for the original bleeding, a small area of papillomatosis of the upper part of the pelvis was discovered, which had been masked by the blood clot in the pelvis, and the appearance of which was atypical due to heemorrhage into the cores of the papillary processes.
CONCLUSIONS
It should be our aim to eliminate the term "essential" hematuria from the medical dictionary. Careful and complete investigations are necessary if this is to be done. Excretion urography has lessened the number of retrograde pyelograms, but the latter examination should not be omitted in cases of this kind. Aortography may pick out an early parenchymal tumour of the kidney, but cystoscopy during bleeding remains the sheet anchor of diagnosis. If bleeding has stopped the patient should be instructed to return at once when it starts again, for immediate cystoscopy. Renal angiomata are probably more common than has been supposed, and more advanced haematological investigations may elucidate some cases of unexplained hematuria.
The President said that the problem of heematuria from one kidney was an ever-recurring one and in the absence of pyelographic defects and, as had been seen from Mr. Riches' pictures, aortographic defect, what was one to do?
Mr. Riches had mentioned the possibility of a blood dyscrasia where bleeding might occur from the contralateral kidney or from the bowel; he also was acquainted with that problem. Urologists had to make use of every ancillary science in tracing haematuria; the pathologists had shown what careful section could do to trace the source of essential hematuria; a faulty pyelogram or a doubtful defect was rarely due to error in technique but due to essential pathology. He doubted very much whether a thoughtful urologist had ever removed a kidney without good reason.
Mr. Wilfrid Adams mentioned 3 cases, one of which linked on to the President's last statement about hematuria due to constitutional causes.
The first case was a man of 25 whom the physician tried very hard to persuade him to cystoscope, but he happened to know that the patient was a hlmophiliac and he preferred to see him bleeding rather than to operate on him. Later, he resumed work. The next patient was a robust man about 30. He was bleeding heavily and on looking at the bladder blood was seen issuing from both his kidneys. What was the cause? Radiography was impeccable apart from some hyperplasia; he was a big man and had big kidneys. That was in 1946. His bleeding recurred in 1948 but he would not accept cystoscopy. He thought one could call it an idiopathic bilateral bleeding, and he would emphasize that for the younger people who doubted it.
The next case was a woman of 45 who was sent up to him two years ago with hematuria.
She had been bleeding for five years. She was a very bad colour and he thought his general practitioner colleague had been a little negligent. He then found, and at well-spaced occasions since, including early 1956, issuing from the right kidney, a moderate stream of blood. Everything was negative apart from the bleeding. He asked that she should come up when she was bleeding as no bleeding occurred when she was in hospital. This brought him to Mr. Riches' first quotation, characterizing essential hiematuria as a long-lasting trouble, and that was the point. What would make one suspect the case as possibly idiopathic? Was it commoner in women and young people? It was likely not to be heavy; whereas a sudden bout in older people was the thing which agitated him. The importance of genuine essential heematuria was inversely proportional to its incidence in that large group, symptomless himaturia. It was because essential hematuria was a member of that group, in which so much was serious or very serious when investigated, that it signified as an entity. It was easy, having done what Mr. Riches could do in the way of investigation, to say that it was unimportant, he need not worry about it, it was a case of renal essential hkmaturia. It was only when one had examined a patient a few times that one had proved two things: (1) that there was "nothing the matter", and (2) although it was from only one kidney, the surgeon might still be interested because a patient could still exsanguinate and die from a single bleeding kidney. Sufficiently protracted, essential hematuria might justify operation.
One must face this matter of symptomless hematuria with an open mind and every precaution, expecting trouble rather than readily accepting the alternative diagnosis of essential hwematuria. One question about Mr. Riches' case: Would one rather be without a kidney with a small angioma in it, or keep the kidney with the small angioma in it, remembering that the other one might one day have the same?
Mr. R. A. Mogg asked Dr. Thackray if any of the sections taken of the cases which he showed were serial sections.
He realized that this was a laborious and tedious task but Dr. McMahon of Boston had described how he had sectioned three kidneys which had bled very mysteriously and he had shown that in certain of the sections there was a direct communication between the endothelium of the peri-forniceal venous sinuses and the transitional epithelium of the calyces. Dr. McMahon also stressed the fact that sufficient attention was not given to the periforniceal venous plexuses which occurred round each minor and major calyx, as a potential factor in the origin of essential hiematuria. He postulated that variations in the intrapelvic pressures would open up these communications between the calyx and the venous sinus and be responsible for bleeding from that area and so produce hematuria. The writer quoted 4 cases and showed convincing sections demonstrating the communication between the venous sinuses round the calyces and the epithelial lining of the calyces.
Mr. Mogg wondered if some of these cases of essential haematuria actually had this associated lesion. It seemed a logical explanation and one which would account for the mysterious bleeding which occurs from time to time in essential hematuria.
Mr. W. S. Mack pointed out that many cases of so-called hematuria were not true haematurias but were due to other colourings. Where a true essential hematuria was present this might be of a short duration or might recur for years. Sufficient attention had not been paid by urologists to vascular changes in the kidney, which undoubtedly did occur during pregnancy where hematuria was common. These vascular changes might lead to, as in one case of his own, a sector infarction of a kidney two years after the confinement. This infarction caused very severe bleeding and a pre-operative diagnosis of renal tumour was made. In a few cases where he had carried out a nephrectomy for essential hematuria, the pathologist had reported that the kidney was the seat of chronic nephritis.
He very much doubted if angiomata were common though granulomatous changes at the tips of the renal pyramid did occur fairly often and possibly some of them were diagnosed as renal angiomata.
Dr. Thackray, in reply to Mr. Mogg, said that a considerable number of sections had been examined, but they were not continuous serial sections.
He had read the work about the possibility of a communication between the lumen of a calyx and the circular vein in the fornix. To exclude the presence of such a communication would require the examination of serial sections through the,whole kidney, almost a life's work. In neither of the cases described was such an extensive examination necessary, as an alternative source of bleeding was found in each.
Mr. G. E. Parker asked why in the first case the diagnosis could not have been one of heemorrhagic nephritis; there was a fairly positive lesion in the upper pole, but apparently the same type of lesion involved other parts of the kidney. Would hIemorrhagic nephritis explain the degree of keratinization over the surface? Sometimes where there was an excess of blood supply there was hyperkeratinization and he could not see why the first case could not have been a case of nephritic hiemorrhage.
Mr. Hugh Donovan asked what were the chances of a given patient having a tumour after one thorough negative investigation? Having investigated one of these patients with negative results he did not usually investigate him again unless he continued bleeding.
Dr. Thackray, in reply to Mr. Parker, said that the epithelium from the collecting tubule appeared to have extended out over the papilla. The change was confined to the collecting tubules, there was no sign of any nephritis and no indication of inflammation of the kidney. The blood vessels in the other papilke lower down were markedly dilated but there was no rupture.
Mr. Riches, in reply to Mr. Adams, pointed out that they had tried to show that there was no such thing as "essential" hlmaturia. When there was macroscopic bleeding diligent search ought to discover the cause, whether it was an angioma or even a patch of nephritis as Mr. Parker had mentioned. Bleeding could also occur after excessive exercise or from lack of vitamin C, and one did not remove such kidneys.
In the literature he could find only one bilateral case of angioma of kidney, and one of the great difficulties had been to know when to take the kidney out and when not. He had shown one case where he had waited five years and had not yet taken the kidney out. All the circumstances and all the investigations including aortography must be considered, but he would rather not take a kidney out which contained only a minor lesion. At the same time he would rather not leave a kidney behind which was bleeding especially if the patient had passed middle age. It must be remembered, however, that in almost every case exploration meant excision.
Referring to Mr. Mogg's remarks about the vascular changes in pregnancy, if the patient was not bleeding when she came up one had only her word for it that the urine had been -red and that was why cystoscopy during hImaturia was so important.
In reply to Mr. Hugh Donovan: If these patients were to be investigated completely they must be cystoscoped when they were bleeding if at all possible; it was the most conclusive investigation. It might be interesting to know whether these lesions ultimately showcd any change in the X-ray pictures. In one case he had shown, repeated pyelograms had been taken without any change, but if there were any changes they could only be found by looking for them. Some Observations on Ureteric Activity and Their Clinical Sigufficance By L. F. T1NCKLER, F.R.C.S., Ch.M. MUCH of the factual information on urinary tract function concerns the kidney and bladder. Interposed between these two important structures, the ureter occupies a less prominent place in the literature, perhaps in keeping with its humble task of water carrier. However, it is an organ which excites interest. Uncommonly affected primarily, it receives most of its pathological insults second-hand from above or below. It is tolerant of surgical assault and can be incised for stone, sectioned and repaired, transplanted on to skin surface or bowel with apparent impunity to its function. What is its function? To convey urine secreted by the kidney to the bladder. Without this service, the complicated structure and physiology of the kidney would be naught. How is this function achieved? This is the question which I shall attempt to answer in the following account of experimental observations on ureteric activity.
Much speculation and controversy has existed on this subject. Broadly speaking, investigators have come to two divergent conclusions. There are those who regard the ureter as autonomous, functioning with an intrinsic mechanism, apart from nervous control and unresponsive to administered drugs. The other view, diametrically opposite, regards the organ as being under nervous influence and its function susceptible to pharmacological alteration.
The position was such that Trattner, leading a discussion on "The Physiology of the Intact Human Ureter" (Lapides, 1948) said, "This investigation should be carefully reviewed by others for either substantiation, modification or change, for then the weight of incontrovertible evidence will surely indicate the proper direction".
It is remarkable that this statement should be made by such an authority nearly a
